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(54) PRODUCTION METHOD FOR FULLERENE SELECTIVELY INCLUDING ISOTOPE ATOM BY 
ION IMPLANTATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method by which a 
radioactive isotope is included into fullerene by an ion 
implantation method. 

SOLUTION: The production method for fullerene including a 1 
specific isotope such as a radio active isotope is a method 

implanting the isotope using fullerene or a fullerene derivative r~ ?> 

as a target and an ion injector equipped with a mass t 
spectrometry magnet. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A manufacturing method of atomic intension fullerene targeting fullerene and a fullerene 
derivative and carrying out the ion implantation of the specific isotopes, such as radioisotope, using 
an ion-implantation machine equipped with a mass analysis magnet. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to making fullerene include radioisotope etc. 
Ion implantation is used in order to manufacture isotope intension fullerene. 

[0002] 

[Description of the Prior Art]As a manufacturing method of intension fullerene using ion implantation, 
alkali element intension fullerene (Tellgmann R. et al., Nature 382, and 407-408 (1996).), such as Li 
N intension fullerene (Weidinger A. et al., Appl. Phys. A 66, and 287-292) and (1998) helium, Ne 
intension fullerene (Shimshi R. et al., J. Am. Chem. Soc. 1 19, and 1 163-1 164) (1997) etc. are 
reported. These are all the manufacturing methods about non-isotope alternative intension fullerene. 
The manufacturing method of the fullerene which included Xe-127 which is a radioactive isotope of a 

xenon The th ' n ^ ^ htsuk ' T * et al * and Ph y sica l Review Letters 81,967-970 (1998)) using the anti-** energy in a 127^ 

two n) 127 Xe reaction is reported. 

[0003]However, when a nuclear reaction is used, radioisotope intension fullerene other than the 
purpose may generate. The target isotope is included in a carbon rod electrode, and the method of 
manufacturing isotope intension fullerene by arc discharge process is reported (Ambe F., J. 
Radioanal. Nucl. Chem. 243, and 21-25 (2000)). However, various-sorts generation of the fullerene 
kind of metallofullerene made by this method cannot be carried out, and it cannot make intension 
fullerene of arbitrary fullerene kinds. 
[0004] 

[Problem(s) to be Solved by the Invention]although the manufacturing method of Li by an ion 
implantation, N, helium, and Ne intension fullerene is reported as a Prior art - these - all - a non- 
isotope - it is alternative. Although the manufacturing method of radioisotope intension fullerene 
using a nuclear reaction is reported, isotope intension fullerene other than the purpose cannot 
generate, and single isotope intension fullerene cannot be made. 
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[0005]Although the manufacturing method of isotope intension fullerene using arc discharge process 
is reported, This cannot generate intension fullerene of arbitrary fullerene kinds (in addition to this, 
existence of many fullerene kinds is clear including fullerene derivatives, such as C g0 , C 7Q , and C g2 ). 

Then, this invention is originated in order to solve these problems. 
[0006] 

[Means for Solving the Problem]This invention can manufacture intension fullerene which does not 
contain any isotopes other than the purpose by using an ion-implantation machine in which an ion 
implantation of a single isotope is possible. Intension fullerene of arbitrary fullerene kinds can be 
manufactured from the ability of fullerene kinds arbitrary as a target of an ion implantation to be 
chosen. 
[0007] 

[Embodiment of the Invention]! n order to carry out the ion implantation of the single isotope by this 
invention about an ion implantation with an ion-implantation machine, the ion-implantation machine 
(drawing 1) provided with the mass analysis magnet is used.The outline of the ion-implantation 
machine is shown below. The target 4 is installed in the target chamber 3 of an ion-implantation 
machine, and an ion implantation is performed in a vacuum. At this time, various ion generated by the 
ion source 1 is carried by the mass analysis magnet 2 as an ion beam. Since mass separation of an 
ion beam is performed here, the ion implantation only of the target isotope ion beam 5 is carried out 
to the target 4. 

[0008]As a target of an ion implantation, arbitrary fullerene kinds also including a fullerene derivative 
are used about a target. The ion-implantation machine used by this invention is usually worked by 40 
keV in order to carry out mass separation of the specific isotope, but since it is too high as incidence 
energy of isotope ion when manufacturing isotope intension fullerene, the ion needs to be slowed 
down. Then, how [ two ] the retardation methods shown below differ are used. 

(1) Mix fullerene and a moderator (powder, such as Csl) at an arbitrary rate, create the target of a 
pellet type, and perform the ion implantation of an isotope to this. 

(2) Vapor-deposit fullerene to a metallic foil and create a thin film target. The slit which applied the 
voltage of + to the front face of this thin film target as a reduction gear is installed, and the ion 
implantation of an isotope is performed. Xe-133 which is radioisotope is mentioned as an example 
below, and the concrete example of this invention is shown. 

[0009] 

1 33 

[Example] Xe gas 200 MBq was transported to the 3.8-I. sample cylinder by the vacuum line. The 

129 3 

same cylinder was filled up also with the Xe enriched isotope of about 3 cm as an index of the 
mass in mass separation. This cylinder was connected to the Nielsen type ion source of an ion- 

133 

implantation machine, and the ion implantation of the Xe was carried out to the fullerene which is a 
target in 40 keV. The target was created by two kinds of methods. The 1st considered CsCI (0.8g) as 
the support, it carried out application-of-pressure molding of what mixed the fullerene (C 6Q ) of 50 mg, 
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and Csl of 18 mg, and produced the pellet (diameter 18 mm), the 2nd uses an evaporation apparatus 
- Ni foils (25x25 mm) — fullerene (C g0 ) about that of which 1 .5 mum vacuum evaporation was 

done was targeted. When using this Ni-foils evaporation target, the slit which applied the voltage of + 
to the front face of a target as a reduction gear was installed, and 0.5 - 3 keV was made to slow down 

133 + 

Xe ion. These targets were dissolved in o-dichlorobenzene after the ion implantation, and high 
performance chromatography (HPLC) analyzed fullerene. The eluate was isolated preparatively and 
the radioactivity of Xe-133 was measured. Since the peak of the fullerene by HPLC and the peak of 
Xe-133 in an eluate were in agreement, it was checked that Xe-133 intension fullerene is generating. 
The rate of the radioactivity of Xe-133 included by the fullerene to the radioactivity of all the Xe-133 
by which the ion implantation was carried out to the target was computed as capture probability. 
[Equation 1] 



- ' v <J£ , ■sw.w.wwyv.wwn-^vAWW-'-'- ................. ..... . . ..v. - .v.w.w awwwvvwvvnnvsnwv. ^ 



When the pellet created on the conditions mentioned above was used, capture probability showed the 
maximum (0.28%) at the present stage. Isolation of the Xe-133 intension fullerene from the fullerene 
which is a target, It is theoretically possible by using HPLC (DiCamillo B. A. etal., J. Phys. Chem. 100 
(22), and 9197-9201 (2000)). Although the example of the ion implantation of Xe-133 was shown 
here, if it is an ionizable isotope, all the isotope intension fullerene of them can be theoretically made 
using this invention. 
[0010] 

[Effect of the lnvention]By this invention, the isotope intension fullerene of arbitrary fullerene kinds 
can be made, excluding any isotopes other than the purpose. The created isotope intension fullerene 
may be use by nuclear medicine. It is thought that it can be used as a remedy of cancer if Xe-133 
intension fullerene is changed into a chemical form which gather for cancer, since Xe-133 of an 

example is a beta " line emission nuclide. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1]lt is a figure showing the ion-implantation machine for manufacturing isotope intension 
fullerene. 

[Description of Notations] 
1 Ion source 

2 Mass analysis magnet 

3 Target chamber 

4 Target 

5 The target isotope ion beam 



[Translation done.] 



JP,2002-255518,A [DRAWINGS] 
* NOTICES * 



Page 1 of 1 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




5 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje?atw u=http%3A%2F%2Fwww4.iDdl.inDit... 3/16/2010 



Page 1 of 1 




m mm mmmm i ol c. 



2) ilfi 



c 



:iiiiiiiiisif ti 2* 2-^ 



1 w 



fliliiliiliiiiia n&w- 



■J 



>*Smm 





Page 1 of 1 



AS £ JB t * , ? ? - l- >4* & V? ? - u >5^Z»(t £ * - 

;-> h i (./tT»«ttl3IttS#«W>^PifiL7C^* <f * > 

[ o o o 1 ] 

? 9 U> ICrtS * * C £ (CRT* *) , 

[ 0 0 0 2 ] 

[t8*©*JfwJ ^*>?£A&&Jm>ftRS7?- b>© 
*HS^4 L/C**, im>7Jl*7 'J 7t*rtffl7 ? - U > 

{Tellqmann R. ex: al.. Nature 3SZ, 407-40? (199 
6). Nf*9'S7 7— U> (Wsidinqer A. ex: al.. Appl. P 
hvs. A 66. 287-292 (1396)) fcJ^He, Nef^ei:??- 
U> <5himshi R. ex: al.. 3. Am. Chew. Soc. 119. 11 
63-1164 (1997)) HtXtfitofcStlX^&o Cftb&V< 

rtai/fc^T'-UXJlMJfi^t, w 'I(d, 2n) x "Xe 
JKlfcK «J W & X 4 f - £ fflJi U ft <Z> { Oh tsu ki 
T. et al., R»Y5ical Review Letters 51,967-970 (199 
8) ) J&*tt*3tttV*o 

[0003] u a»u ttstt*)si»ft»^-, aww?K> 

rfi^FfeWlfeStlT^* (Mbe F. f 3. Rachoanal. N 
ucl. Chew. Z43, 21-25 (20G0) > „ COTim 
r-fP^nft^PI-a^ 7-b >07 $ - U >*it* . 

[ 0 0 0 4 ] 

^SAKcfc&U M. H9*jJ:ri { i« , lS7 7-l/><^ 



30 



4^ 



V' M f* $v *r "V> & ?X ? 



2 



r \ \ ... .. j\ > 



Iftl? f - 1" ^« f * C 4 84* 



• *' » «. =-v -v- -v 



'v 



Alfi: : f - r V h $ : lfy< Z ifllllll llll^^f :! 

Jill Igfei | ^ » I- pi&? 

fcti5 V >* V \&-M&'* ** ^ «.♦»• V * <x> ^ >' v \ > x r« 



Ill lii>; : l Ati-f * Jill 
Rife :Ot^p*f t 

illlll^ft:i :: y ? * ^^i!ttiiii:Em( ; >-- 



3/ 16/2010 



Page 1 of 1 



.■>■■■■/■■: 



■t - ■# ti? i- cc •/ 1 > §11 s li i liiiiiiiiii 



SAW, 




" ■ ■ ■ u ■ »S 

















M 1 1 



^^gj ' : :J:illillllii^^ , 



.til ^fe^#^t»i-/<^^ s ^ n??^ •••• u yumBM^omm>W^^h m 



■>**■■■ 



1,, J. Rhys. :S*aB, : l«22):v Q0Ht)> (Mtt8tti&MM 



fafiillifc, <. : t:>i^iiii:iiiiiiiil , # ^ii^Ml liittiil :::::: 



* .4 



^ 



ill 



J 



4 



3 



^V k ^V>V^>i.»i>^>v>vtv^» V>«v.iv>v^^.»W M» VWi^ VwV>n VrtV. V«V. VwW. V^VtV^ WkV, V.V»\ V»W- >»W^ V-W V^^w^VVV^VVw*^ , 



»V^V VW^ WbV, ww^. w-*-*^ vwv-* ■ 



^)#« mm mi 



■ J. "WW. 



htto//www*4»dJinA^»WinPMWw«|j02§/201«03 1 6230641 873602 M 



: 3/16/2010 



